Specific activation of the acetylcholine receptor subunit genes by MyoD family proteins.
Whether the myogenic regulatory factors (MRFs) of the MyoD family can discriminate among the muscle gene targets for the proper and reproducible formation of skeletal muscle is a recurrent question. We have previously shown that, in Xenopus laevis, myogenin specifically transactivated muscle structural genes in vivo. In the present study, we used the Xenopus model to examine the role of XMyoD, XMyf5, and XMRF4 for the transactivation of the (nicotinic acetylcholine receptor) nAChR genes in vivo. During early Xenopus development, the expression patterns of nAChR subunit genes proved to be correlated with the expression patterns of the MRFs. We show that XMyf5 specifically induced the expression of the delta-subunit gene in cap animal assays and in endoderm cells of Xenopus embryos but was unable to activate the expression of the gamma-subunit gene. In embryos, overexpression of a dominant-negative XMyf5 variant led to the repression of delta-but not gamma-subunit gene expression. Conversely, XMyoD and XMRF4 activated gamma-subunit gene expression but were unable to activate delta-subunit gene expression. Finally, all MRFs induced expression of the alpha-subunit gene. These findings strengthen the concept that one MRF can specifically control a subset of muscle genes that cannot be activated by the other MRFs.